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A 4-yr-old girl has exhibited severe snoring, restless sleep and increasing daytime sleepiness 
over the last 3 months. The physical examination showed that she was not obese but had 
kissing tonsils. Polysomnography demonstrated increased apnea-hypopnea index (AHI) of 
5.2, and multiple sleep latency tests (MSLT) showed shortened mean sleep latency and one 
sleep-onset REM period (S0REMP). She was diagnosed with obstructive sleep apnea (0SA) 
and underwent tonsillectomy and adenoidectomy. After the surgery, her sleep became 
much calmer, but she was still sleepy. Another sleep test showed normal AHI of 0.2, the 
mean sleep latency of 8 min, and two SOREMPs. Diagnosis of OSA to be effectively treated 
by surgery and narcolepsy without cataplexy was confirmed. Since young children 
exhibiting both OSA and narcolepsy can fail to be diagnosed with the latter, it's desirable 
to conduct MSLT when they have severe daytime sleepiness or fail to get better even with 
good treatment. 
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INTRODUCTION 

Obstructive sleep apnea (OSA), which is a common sleep dis- 
order in young children, involves nocturnal symptoms, such as 
snoring and sleep apnea (1). In addition, it can be accompa- 
nied by such behavioral impairments as hyperactivity, inatten- 
tion, and excessive daytime sleepiness, exerting serious effects 
on their quality of life. By comparison, narcolepsy, which is a 
rare sleep disorder in young children, can be accompanied by 
specific symptoms, such as cataplexy, sleep paralysis, hypnago- 
gic hallucination, and fragmented sleep, and is primarily found 
in adolescence or early adulthood (2). While both narcolepsy 
and OSA can cause excessive daytime sleepiness (EDS), the 
former is very likely to be neglected if one has both conditions. 
In particular, diagnosis and treatment can center on OSA alone 
due to the low prevalence of narcolepsy in children of preschool 
age. 

While the Korean literature has no case report of narcolepsy 
with OSA in children, we report a case of both narcolepsy and 
OSA in a 4-yr-old girl. 

CASE DESCRIPTION 

On May 2, 2012, a 4-yr-old girl was found to have exhibited se- 
vere snoring, restless sleep, and increasing daytime sleepiness 
over the last 3 months. Her mother reported that she snored 
terribly all over the night and that several pauses in her breath- 



ing were observed at night. The patient had no difficulty falling 
asleep at night and she had relatively regular sleep schedule 
from 21:00 to 07:00, but she usually awoke from her sleep 4 to 5 
times during nighttime. In the morning, she hardly felt refresh- 
ed after a sleep and looked very tired even after getting out of 
bed. The child tended to be good at preschool learning and ac- 
tivities and she rarely has taken a nap in the kindergarten since 
September, 2011. However, she fell asleep in the middle of a 
class or took a nap for more than two hours, and even after com- 
ing back home, she complained of sleepiness and got another 
sleep for two hours or so in the afternoon in the last several 
months. 

Her mother denied any history of cataplexy and it was diffi- 
cult to verify the presence of hypnogogic or hypnopompic hal- 
lucinations or sleep paralysis because she was too young to un- 
derstand and describe those symptoms. Neither her birth his- 
tory nor past medical history was remarkable. On physical ex- 
amination, her blood pressure was 115/75 mm Hg, her pulse 
rate was 65 beats per min, and her respiratory rate was 23. She 
was 112 cm in height and 19 kg in weight, and her BMI was 17.2 
(40 percentile for her age). Her nares and nasal septum were 
within normal limits. She had kissing tonsils and edematous 
uvula. OSA was suspected, and she underwent overnight poly- 
somnography (PSG) from 21:00 to 07:30, which demonstrated 
an apnea/hypopnea index of 5.2 and the minimum oxygen sat- 
uration of 88%. The following day, multiple sleep latency tests 
(MSLT) were performed at two hours interval from 09:00, the 



© 2013 The Korean Academy of Medical Sciences. 

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.0rg/licenses/by-nc/3.o) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 



pISSN 1011-8934 
elSSN 1598-6357 



Kwon S, et al. • Narcolepsy with Obstructive Sleep Apnea in a 4- Year-Old Korean Girl 



JKMS 



Movement 
Wake 
REM 

H 
I 

2 
3 
4 






















"T 






































































































1 

































© 



Movement 
Wake 
REM 
1 
2 
3 
4 




















■ 


■ 


i 














■ 










1 










1 










































































































0 



Fig. 1. The first and follow up MSLT of the subject. (A) The first MSLT showed a mean sleep latency of 3.5 min and one sleep-onset REM period. (B) Follow up MSLT showed 
the mean sleep latency of 8 min and two sleep-onset REM periods. 



study showed a mean sleep latency of 3.5 min and one sleep- 
onset REM period (SOREMP) (Fig. 1A). On this basis, the pa- 
tient was diagnosed with OSA and was referred to otolaryngol- 
ogy for surgical evaluation. 

After tonsillectomy and adenoidectomy (T&A), her sleep be- 
came much calmer, snoring was eliminated, and daytime som- 
nolence decreased. At one-month follow-up, her mother was 
satisfied with the outcome of the surgery but worried about 
persistent hypersomnia even though enough sleep at night. 
Since the child still took a nap for more than three hours in the 
kindergarten and at home, a follow-up sleep test was conduct- 
ed. She underwent another overnight PSG followed by MSLT, 
which showed no sleep apnea but the mean sleep latency of 8 
min and two SOREMPs (Fig. IB). Diagnosis of OSA to be effec- 
tively treated by T&A and narcolepsy without cataplexy was 
confirmed. She started taking modafinil 100 mg per day but she 
was still sleepy during daytime and complained of sleep distur- 
bance at night such as sleep onset delay and night wakings. The 
medication was changed into methylphenidate 10 mg per day, 
and the child was allowed to have a short (less than 30-min) 
nap around 13:00. After that, daytime somnolence and sleep 
disturbance were much improved and she has relatively good 
quality of life with stable daily activities. 



DISCUSSION 

Narcolepsy is rarely diagnosed in children of preschool age, 
and it is frequently misdiagnosed as another psychiatric, neu- 
rologic, or behavioral disease in children (3, 4). Approximately 
60% of the narcoleptics suffer from cataplexy (5), but children 
do not often exhibit this symptom, so narcolepsy is most often 
shown in children as isolated hypersomnolence (6). 

EDS can be an observation suggesting nocturnal sleep disor- 
ders, and the impact of insufficient or inadequate sleep, includ- 
ing behavioral, cognitive and emotional regulation, is evident at 
any age and is especially remarkable during childhood. Day- 
time symptoms of sleep problems in children of preschool and 
school age are more likely to manifest themselves as attention 
deficit, hyperactivity, or externalizing behaviors that are stimu- 
lus-seeking acting and high levels of physical activity to stay 
awake (7). While sleep-disordered breathing usually causes be- 
havioral impairments including EDS (8, 9), it is more likely to 
be accompanied by those symptoms of inattention and hyper- 
activity (10). 

OSA is a relatively common sleep disorder and its prevalence 
in the pediatric population is estimated at about l%-2% (1). OSA 
in children is most often associated with adenotonsillar hyper- 
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trophy. Diagnostic PSG is the current gold standard and should 
be used in most cases of suspected OSA. T&A therapy has gen- 
erally been considered excellent (11) and is now considered the 
best option for most children with OSA (12). Regarding narco- 
leptics with comorbid OSA, some studies showed that the prev- 
alence of OSA in narcoleptics was low (2); on the other hand, 
Sansa et al. (13) reported that OSA occurred frequently in nar- 
coleptics. While an increased BMI can be a risk factor of OSA in 
narcoleptics (14, 15), there were some reports that narcolepsy 
was also correlated with obesity in young children (6) and that 
obesity-related OSA can occur in the population (16, 17). As 
can be seen in this case, narcolepsy and OSA may coexist in a 
single patient who is not obese; however, the presence of prom- 
inent evidences of OSA, such as severe snoring or apneic epi- 
sodes, and the absence of cataplexy may interfere with the di- 
agnosis of narcolepsy, especially in children (18). 

PSG with MSLT is the most important tool for diagnosis of 
OSA and narcolepsy. When MSLT shows a mean sleep latency 
less than or equal to 8 min and more than two SOREMPs, diag- 
nosis of narcolepsy is confirmed. In addition, PSG is needed to 
exclude other sleep disorders, such as OSA and periodic limb 
movement disease (PLMD). In adults, the diagnosis of OSA is 
established with the apnea-hypopnea index greater than or 
equal to 5 symptoms, such as EDS, fatigue, non refreshing sleep, 
awakening with gasping or choking, and loud snoring or breath- 
ing pauses during sleep. But the diagnosis of pediatric sleep ap- 
nea is confirmed with the apnea-hypopnea index greater than 
or equal to 1 symptom. Younger narcoleptics are noted to have 
more SOREMPs and a lower mean sleep latency (19); on the 
other hand, prepubertal ones failed to meet MSLT diagnostic 
criteria (6). So repeated sleep tests may be required (20). 

In conclusion, narcolepsy may be difficult to diagnose in young 
children, so careful history taking and serial sleep tests includ- 
ing MSLT may enable early recognition and treatment of the 
disease. In addition, those young children who are suspected of 
OSA accompanied by excessive daytime sleepiness rather than 
by inattention or hyperactivity may undergo MSLT, and it is 
necessary to see that those symptoms are improved with prop- 
er treatment. It is believed that although the results of MSLT are 
inconsistent with the diagnosis of narcolepsy, follow-up testing 
is necessary when the condition is clinically suspected. This 
case report is made along with literature review since there is 
no report on narcolepsy accompanied by OSA in young Korean 
children. 
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